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(57) ABSTRACT

A cleaning unit for an image forming apparatus includes a
frame; a cleaning blade; a first seal sealing between the frame
and the blade, provided by injection molding into the frame
adjacent to an axial end; and a second seal between the frame
and the drum, provided opposing to the free end portion
adjacent to the axial end portion, and the second seal having
a-like configuration with projection extending in a direction
crossing with the axial direction outwardly beyond an end
surface of the blade, wherein the first seal includes a base
portion provided at a position inside of the end surface and
extending in the crossing direction and an extension extend-
ing from the base portion in the axial direction, the extension
having a free end portion compressed by the projection to seal
between the projection and the frame.

26 Claims, 28 Drawing Sheets
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CLEANING UNIT, PROCESS CARTRIDGE
AND IMAGE FORMING APPARATUS

FIELD OF THE INVENTION AND RELATED
ART

The present invention relates to a cleaning unit, a process
cartridge equipped with a cleaning unit, and an image form-
ing apparatus equipped with a cleaning unit.

Heretofore, an image forming apparatus such as a printer
which uses an electrophotographic image forming method
(electrophotographic process) formed an image by going
through the following steps. First, it uniformly charges its
electrophotographic photosensitive member (which hereafter
will be referred to as photosensitive drum) as an image bear-
ing member. Then, it forms an electrostatic image on the
photosensitive drum by selectively exposing specific points
of the uniformly charged area of the photosensitive drum.
Then, it develops the electrostatic image on the photosensi-
tive drum into a visible image (image formed of toner) with
the use of toner as developer. Then, it transfers the toner
image on the photosensitive drum onto a recording medium
such as a sheet of recording paper, plastic film, etc. Then, it
fixes the toner image on the recording medium to the record-
ing medium by the application of heat and pressure. Gener-
ally, an image forming apparatus such as the one described
above needs to have its various processing means maintained.
Thus, various methods for making it easier to maintain the
processing means have been put to practical use. One such
method is to dispose together a photosensitive drum, a charg-
ing means, a developing means, a cleaning means, etc., in a
cartridge, that is, a process cartridge, which is removably
installable in the main assembly of an image forming appa-
ratus. This process cartridge system makes it possible to
provide an image forming apparatus which is excellent in
terms of usability.

A process cartridge is primarily made up of a development
unit and a cleaning unit. The cleaning unit is made up of a
photosensitive drum, a charge roller, a cleaning blade, and a
cleaning unit frame. The charge roller is a roller for charging
the photosensitive drum. The cleaning member is a member
for scraping the toner remaining on the peripheral surface of
the photosensitive drum, away from the photosensitive drum.
The cleaning unit frame is a frame for supporting the photo-
sensitive drum, charge roller, and cleaning member.

After the toner is scraped away from the photosensitive
drum by the cleaning member, it is stored in a storage for the
removed toner, with which the cleaning unit frame is pro-
vided. A cleaning unit such as the one described above, is
provided with end seals which are disposed at the lengthwise
ends of the cleaning member to prevent the removed toner
from leaking and/or falling out of the cleaning unit frame.
When a process cartridge is assembled, it is common practice
to provide a gap between the end of the cleaning edge of the
cleaning member, and the corresponding end of the end seal,
because unless the gap is provided, as the photosensitive
drum is attached to the cleaning unit frame, it comes into
contact with the cleaning member and end seal, and deforms
the cleaning member and end seal. More specifically, unless
the gap is provided, as the photosensitive drum is attached to
the cleaning unit frame, the end seal is made to run onto the
cleaning member, by the photosensitive drum, having some-
times an unwanted effect upon the state of contact between
the cleaning blade and photosensitive drum. As the state of
contact between the cleaning blade and photosensitive drum
degrades, the toner having been scraped away from the pho-
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tosensitive drum is likely to cause such a problem that it leaks
out of the cleaning unit and/or scatters onto an image.

On the other hand, if the gap between the cleaning member
and end seal is excessively large, the removed toner passes
between the lengthwise end of the cleaning member and the
end of the corresponding end seal, and freely leaks out of the
cleaning unit frame.

Thus, there have been proposed various methods for ensur-
ing that the gap between the cleaning member and end seal is
filled. One of them is disclosed in Japanese Laid-open Patent
Application 2001-51568. According to this method, the
cleaning unit is provided with an auxiliary cleaning member
to ensure that the gap is filled. Another one is disclosed in
Japanese Laid-open Patent Application 2011-27969, as a
method for preventing the toner from passing between the
cleaning member and end seal. According to this method, the
cleaning unit is provided with an auxiliary seal, which is
disposed between the rear surface of the cleaning member and
the cleaning unit frame.

However, in the case of the structural arrangement dis-
closed in Japanese Laid-open Patent Application 2001-
51568, a gap is provided between the cleaning member and
end seal. Thus, in order to keep the cleaning unit sealed at its
lengthwise ends, an auxiliary member has to be attached to
the cleaning blade. Thus, this method increases the number of
steps required to assemble a process cartridge. Further, in the
case of'the structural arrangement disclosed in Japanese Laid-
open Patent Application 2100-27969, an attempt made to
increase a development unit in performance in terms of toner
collection and toner storage, because of the increase in the
length of the service life of a process cartridge, and/or the
reduction in the particle diameter of developer, requires the
auxiliary seal to be increased in size and/or complicated in
shape, which in turn may make it complicated to assemble a
process cartridge (cleaning unit).

SUMMARY OF THE INVENTION

Thus, the primary object of the present invention is to keep
sealed a cleaning unit at the lengthwise ends of its cleaning
blade without complicating the unit in structure.

According to an aspect of the present invention, there is
provided a cleaning unit for an image forming apparatus, said
cleaning unit comprising a frame; a cleaning blade having a
free end portion contacting a rotatable image bearing member
for removing a developer from a image bearing member; said
frame comprising a developer accommodating portion for
accommodating the developer removed by said cleaning
blade; a first sealing member sealing between said frame and
said cleaning blade to prevent leakage of the developer from
said developer accommodating portion, said first sealing
member being provided by injection molding into said frame
adjacent to an axial end portion of said image bearing mem-
ber; and a second sealing member sealing between said frame
and said image bearing member to prevent leakage of the
developer from said developer accommodating portion, said
second sealing member being provided at a position opposing
to the free end portion adjacent to the axial end portion, and
said second sealing member having a L-like configuration
with a projected portion extending in a direction crossing with
the axial direction outwardly beyond an end surface of said
cleaning blade with respect to the axial direction, wherein
said first sealing member includes a base portion provided at
a position inside of the end surface with respect to the axial
direction and extending in the crossing direction and an
extension extending from said base portion in the axial direc-



US 9,304,444 B2

3

tion, said extension having a free end portion compressed by
said projected portion to seal between said projected portion
and said frame.

According to a further aspect of the present invention, there
is provided a process cartridge detachably mountable to a
main assembly of an image forming apparatus, said process
cartridge comprising a rotatable image bearing member; a
frame; a cleaning blade having a free end portion contacting
said image bearing member for removing a developer from a
image bearing member; said frame comprising a developer
accommodating portion for accommodating the developer
removed by said cleaning blade; a first sealing member seal-
ing between said frame and said cleaning blade to prevent
leakage of the developer from said developer accommodating
portion, said first sealing member being provided by injection
molding into said frame adjacent to an axial end portion of
said image bearing member; and a second sealing member
sealing between said frame and said image bearing member
to prevent leakage of the developer from said developer
accommodating portion, said second sealing member being
provided at a position opposing to the free end portion adja-
cent to the axial end portion, and said second sealing member
having a L-like configuration with a projected portion extend-
ing in a direction crossing with the axial direction outwardly
beyond an end surface of said cleaning blade with respect to
the axial direction, wherein said first sealing member includes
abase portion provided at a position inside of the end surface
with respect to the axial direction and extending in the cross-
ing direction and an extension extending from said base por-
tion in the axial direction, said extension having a free end
portion compressed by said projected portion to seal between
said projected portion and said frame.

According to a further aspect of the present invention, there
is provided an image forming apparatus for forming an image
on a recording material, said image forming apparatus com-
prising a rotatable image bearing member; a frame; a cleaning
blade having a free end portion contacting said image bearing
member for removing a developer from a image bearing
member; said frame comprising a developer accommodating
portion for accommodating the developer removed by said
cleaning blade; a first sealing member sealing between said
frame and said cleaning blade to prevent leakage of the devel-
oper from said developer accommodating portion, said first
sealing member being provided by injection molding into
said frame adjacent to an axial end portion of said image
bearing member; and a second sealing member sealing
between said frame and said image bearing member to pre-
vent leakage of the developer from said developer accommo-
dating portion, said second sealing member being provided at
a position opposing to the free end portion adjacent to the
axial end portion, and said second sealing member having a
L-like configuration with a projected portion extending in a
direction crossing with the axial direction outwardly beyond
an end surface of said cleaning blade with respect to the axial
direction, wherein said first sealing member includes a base
portion provided at a position inside of the end surface with
respect to the axial direction and extending in the crossing
direction and an extension extending from said base portion
in the axial direction, said extension having a free end portion
compressed by said projected portion to seal between said
projected portion and said frame.

These and other objects, features, and advantages of the
present invention will become more apparent upon consider-
ation of the following description of the preferred embodi-
ments of the present invention, taken in conjunction with the
accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a drawing for describing the structural arrange-
ment for keeping the cleaning unit sealed at the lengthwise
ends of the cleaning unit, in the first embodiment of the
present invention.

FIG. 2 is a schematic sectional view of the image forming
apparatus in this first embodiment, and shows the general
structure of the apparatus.

FIG. 3 is a schematic sectional view of the process car-
tridge in the first embodiment.

FIG. 4 is a perspective view of the cleaning unit in the first
embodiment.

FIG. 5 is an enlarged perspective view of one of the length-
wise ends of the cleaning unit in the first embodiment, and
shows the structural arrangement for keeping the cleaning
unit sealed at the lengthwise ends of the cleaning unit.

FIG. 6 is a plan view of the cleaning unit in the first
embodiment, and shows the state of the cleaning unit imme-
diately after the formation of the vertical seal.

FIG. 7 is an enlarged perspective view of the vertical seal,
and its adjacencies, in the first embodiment.

FIG. 8 is an enlarged perspective view of one of the length-
wise ends of the cleaning unit in the first embodiment, and
shows the state of the lengthwise end immediately prior to the
attachment of the cleaning blade to the cleaning unit frame.

FIG. 9 is an enlarged perspective view of one of the length-
wise ends of the cleaning unit in the first embodiment, and
shows the state of the lengthwise end after the attachment of
the cleaning blade and end seal to the cleaning unit frame.

FIG. 10 is a schematic sectional view of the cleaning unitin
the first embodiment, at a plane which coincides with the
vertical seal.

FIG. 11 is a schematic sectional view of the cleaning unitin
the first embodiment, at a plane which coincides with the
vertical seal, after the attachment of the cleaning blade and
end seal.

FIG. 12 is a plan view of one of the lengthwise ends of the
cleaning unit in the first embodiment, and shows the struc-
tural arrangement for keeping the cleaning unit sealed at the
lengthwise ends of the cleaning unit.

FIG. 13 is a schematic sectional view of one of the length-
wise ends of the cleaning unit in the first embodiment, at a
plane which coincides with the vertical seal, after the attach-
ment of the photosensitive drum to the cleaning unit frame.

FIG. 14 is a plan view of one of the lengthwise ends of the
cleaning unit in the first embodiment, and shows the struc-
tural arrangement for keeping the cleaning unit sealed at the
lengthwise ends of the cleaning unit.

FIG. 15 is an exploded external perspective view of the
cleaning blade in the second embodiment of the present
invention.

FIG. 16 is an enlarged perspective view of one of the
lengthwise ends of the cleaning unit in the second embodi-
ment, and shows the structural arrangement for keeping the
cleaning unit sealed at the lengthwise ends of the cleaning
unit immediately after the formation of the vertical seal.

FIG. 17 is an enlarged perspective view of the one of the
lengthwise ends of the cleaning unit in the second embodi-
ment, and shows the state of the lengthwise end after the
attachment of the cleaning blade and end seal to the cleaning
unit frame.

FIG. 18 is a schematic sectional view of the cleaning unitin
the second embodiment, at a plane which coincides with the
vertical seal, and shows the structural arrangement for keep-
ing the cleaning unit sealed at its lengthwise ends.
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FIG. 19 is a drawing for describing the structural arrange-
ment for keeping the cleaning unit sealed at the lengthwise
ends of the cleaning unit, in the third embodiment of the
present invention.

FIG. 20 is an enlarged perspective view of one of the
lengthwise ends of the cleaning unit in the third embodiment,
and shows the structural arrangement for keeping the clean-
ing unit sealed at the lengthwise ends of the cleaning unit.

FIG. 21 is a plan view of the cleaning unit in the third
embodiment, and shows the state of the cleaning unit imme-
diately after the formation of the vertical seal.

FIG. 22 is an enlarged perspective view of the vertical seal,
and its adjacencies, in the third embodiment.

FIG. 23 is an enlarged perspective view of the one of the
lengthwise ends of the cleaning unit in the third embodiment,
and shows the state of the lengthwise end immediately prior
to the attachment of the cleaning blade to the cleaning unit
frame.

FIG. 24 is a schematic sectional view ofthe cleaning unitin
the fourth embodiment, at a plane which coincides with the
vertical seal.

FIG. 25 is a drawing for describing the structural arrange-
ment for keeping the cleaning unit sealed at the lengthwise
ends of the cleaning unit, in the fourth embodiment of the
present invention.

FIG. 26 is an enlarged perspective view of the cleaning unit
in the fourth embodiment, and shows the structural arrange-
ment for keeping the cleaning unit sealed at its lengthwise
ends.

FIG. 27 is a plan view of the cleaning unit in the fourth
embodiment, and shows the state of the cleaning unit imme-
diately after the formation of the vertical seal.

FIG. 28 is an enlarged perspective view of the vertical seal
and its adjacencies in the fourth embodiment.

FIG. 29 is a perspective view of one of the lengthwise ends
of'the cleaning unit in the fourth embodiment, and shows how
the cleaning blade is attached to the cleaning unit frame.

FIG. 30 is a schematic sectional view ofthe cleaning unitin
the fourth embodiment, at a plane which coincides with the
vertical seal of the cleaning unit.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinafter, embodiments of the present invention are
described with reference to the appended drawings. However,
the following embodiments of the present invention are not
intended to limit the present invention in scope in terms of the
measurements, materials, and shapes of the structural com-
ponents of an image forming apparatus, and also, the posi-
tional relationship among the structural components. That is,
these properties are to be modified as necessary according to
the structure of an image forming apparatus to which the
present invention is applied, and the conditions under which
the apparatus is operated.

Embodiment 1
Structure of Image Forming Apparatus

First, referring to FIG. 2, the electrophotographic image
forming apparatus (which hereafter is referred to simply as
image forming apparatus) 100 in this first embodiment of the
present invention is described about its general structure.
FIG. 2 is a schematic sectional view of the image forming
apparatus in the first embodiment, and shows the general
structure of the apparatus.
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Referring to FIG. 2, the image forming apparatus 100 has
multiple image formation stations, more specifically, the first,
second, third, and fourth image formation stations SY, SM,
SC and SK, which are for forming yellow (Y), magenta (M),
cyan (C) and black (K) images, respectively. The first to
fourth image formation stations in the first embodiment are
practically the same in structure and operation, although they
are different in the color of the image they form. Hereafter,
therefore, they are described together, with no reference to the
suffixes Y, M, C and K, unless they need to be differentiated.

The image forming apparatus 100 has four photosensitive
drums 1, as image bearing members, which are aligned in
tandem. The photosensitive drum 1 is rotatable in the direc-
tion indicated by an arrow mark A in the drawing. Each image
formation station is provided with a charge roller 2 and a
scanner unit (exposing device) 3, which are disposed in the
adjacencies of the peripheral surface of the photosensitive
drum 1.

The charge roller 2 is a charging means for uniformly
charging the peripheral surface of the photosensitive drum 1.
The scanner unit (exposing device) 3 is an exposing means for
forming an electrostatic image (electrostatic latent image) on
the peripheral surface of the photosensitive drum 1, by emit-
ting a beam of laser light while modulating the beam accord-
ing to the information of the image to be formed. The image
forming station is also provided with a developing device
(development unit, hereafter) 4, and a cleaning blade 6 as a
cleaning means, which also are disposed in the adjacencies of
the peripheral surface of the photosensitive drum 1.

The image forming apparatus 100 is also provided with an
intermediary transfer belt 5 as an intermediary member which
is disposed so that it opposes the four photosensitive drums 1
to transfer the toner images (images formed of developer) on
the photosensitive drums 1, one for one, onto a sheet 12 of
recording medium. In the first embodiment, nonmagnetic
single-component developer, that is, toner, is used as the
developer. Also in the first embodiment, the development unit
4 develops an electrostatic image on the photosensitive drum
1, by placing its development roller 17 in contact with the
photosensitive drum 1.

In the first embodiment, the photosensitive drum 1, charge
roller 2 which acts on the photosensitive drum 1, and cleaning
device madeup of the cleaning blade 6 and a toner storage 14a
for storing the recovered transfer residual toner, are integrated
in the form of a cleaning unit 13. Further, the development
unit 4 and cleaning unit 13 are integrated in the form of a
process cartridge 7, which is removably installable in the
main assembly of the image forming apparatus 100, by way
of'an unshown cartridge installing-removing means, such as
cartridge insertion-extraction guide, cartridge positioning
member, etc., with which the main assembly of the image
forming apparatus 100 is provided.

Inthe first embodiment, the four process cartridges 7 which
correspond one for one to four primary colors, of which a
multicolor image is formed by the image forming apparatus
100, are the same in shape, and contain yellow (Y), magenta
(M), cyan (C) and black (K) toner, one for one. The interme-
diary transfer belt 5 is disposed so that it contacts all the
photosensitive drums 1, and circularly moves in the direction
indicated by an arrow mark B in FIG. 2. The intermediary
transfer belt 5 is supported (suspended) by multiple belt sup-
porting members (driver roller 51, secondary transfer roller
opposing roller 52, and idler roller 53). There are disposed in
parallel on the inward side of the loop which the intermediary
transfer belt 5 forms, four primary transfer rollers 8 as pri-
mary transferring means, being positioned so that they
oppose the four photosensitive drums 1 one for one. The
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apparatus main assembly is provided with a secondary trans-
fer roller 9 as secondary transferring means, which is on the
outward side of the intermediary transfer belt loop, being
positioned so that it opposes the secondary transfer opposing
roller 52.

The image forming operation of the image forming appa-
ratus 100 in this embodiment is as follows: First, the periph-
eral surface of the photosensitive drum 1 is uniformly charged
by the charge roller 2. Then, the uniformly charged portion of
the peripheral surface of the photosensitive drum 1 is scanned
by (exposed to) the beam of laser light emitted from the
scanner unit 3 while being modulated according to the infor-
mation of the image to be formed. Consequently, an electro-
static image, which reflects the information of the image to be
formed, is formed on the peripheral surface of the photosen-
sitive drum 1. Then, the electrostatic image on the photosen-
sitive drum 1 is developed into a toner image (image formed
of toner) by the development unit 4. Next, the toner image on
the photosensitive drum 1 is transferred (primary transfer)
onto the intermediary transfer belt 5 by the function of the
primary transfer roller 8. Incidentally, when the image form-
ing apparatus 100 is in the full-color mode, the above
described process is sequentially repeated in the first to fourth
image formation stations SY, SM, SC and SK, so that four
toner images, different in color, are sequentially transferred
(primary transfer) in layers onto the intermediary transfer belt
5. Meanwhile, a sheet 12 of recording medium is conveyed to
the secondary transfer station in synchronism with the move-
ment of the layered four toner images on the intermediary
transfer belt 5. Then, the four toner images, different in color,
on the intermediary transfer belt 5 are transferred together
(secondary transfer) onto the sheet 12 of recording medium
by the function of the secondary transfer roller 9.

After the transfer of the toner images onto the sheet 12 of
recording medium (secondary transfer), the sheet 12 is con-
veyed to the fixing device 10, in which heat and pressure are
applied to the sheet 12 and the toner images thereon, fixing
thereby the toner images to the sheet 12. As for the primary
transfer residual toner, that is, the toner remaining on the
peripheral surface of the photosensitive drum 1 (image bear-
ing member) after the secondary transfer, it is removed by the
cleaning blade 6, and is recovered into the toner storage 14a
for the removed toner. As for the secondary transfer residual
toner, that is, the toner remaining on the intermediary transfer
belt 5 after the completion of the secondary transfer process,
it is removed by an intermediary transfer belt cleaning device
11. Incidentally, not only can the image forming apparatus
100 form a monochromatic image with the use of one of the
four image formation stations, but also, a multicolor image
can be formed with the use of two or more of the four image
formation stations.
<Structure of Process Cartridge>

Next, referring to FIG. 3, the process cartridge 7, which is
mountable in the image forming apparatus 100 in the first
embodiment, is described about its general structure. F1G. 3 is
a schematic sectional view ofthe process cartridge 7 when the
photosensitive drum 1 and development roller 17 of the pro-
cess cartridge 7 are in contact with the each other.

The development unit 4 has a development unit frame 18
which supports various elements in the development unit 4.
More specifically, it has the development roller 17 as a devel-
oper bearing member which rotates in contact with the pho-
tosensitive drum 1 in the direction (counterclockwise direc-
tion) indicated by an arrow mark D in FIG. 3. The
development roller 17 is rotatably supported by the develop-
ment unit frame 18, by its ends in terms of its lengthwise
direction (parallel to rotational axis of roller 17), with the
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placement of a pair of development roller bearings 19 (19R
and 19L) between the lengthwise ends of the development
roller 17 and development unit frame 18.

Further, the development unit 4 has a developer storage
(toner storage chamber) 184, and a development chamber 185
in which the development roller 17 is disposed. There are
disposed a toner supply roller 20 and a development blade 21,
in the development chamber 185. The toner supply roller 20 is
a developer supplying member, which rotates in contact with
the development roller 17 in the direction indicated by an
arrow mark E in FIG. 3. The development blade 21 is a
developer regulating member for regulating the toner layer on
the development roller 17. It is fixed to the development roller
base 22, by being welded to the base 22 by the YAG (Ytrium
Aluminum Garnet) laser, for example.

There is disposed in the toner storage chamber 184 of the
development unit frame 18, a stirring member 23 which is for
conveying the toner in the toner storage chamber 18a to the
aforementioned toner supply roller 20 while stirring the toner.
Further, the development unit 4 is connected to the cleaning
unit 13, in such a manner that it is allowed to rotate about a
pair of shafts 24 (24R and 24L.) put through the holes 19Ra
and 191.a with which the bearings 19R and 191 are provided,
respectively. Further, the development unit 4 is under the
pressure generated by a pair of compression springs 25.
Therefore, during an image forming operation, the develop-
ment roller 17 is kept in contact with the photosensitive drum
1 by being pressed by the pair of compression springs 25 in
the direction to rotationally move about the shaft 24 in the
direction indicated by an arrow mark F.

Next, referring to FIGS. 3-6, the cleaning unit 13 in the first
embodiment is described. FIG. 4 is a perspective view of the
cleaning unit 13 in the first embodiment. FIG. 5 is an enlarged
perspective view of one of the lengthwise end portions of the
cleaning unit 13 in the first embodiment, and shows the struc-
tural arrangement for keeping sealed the lengthwise ends of
the cleaning unit 13. FIG. 6 is a drawing for showing the state
of'the cleaning unit 13 immediately after the formation ofthe
vertical seal in the first embodiment. The cleaning unit 13 has
a cleaning unit frame 14, which is a frame by which various
elements in the cleaning unit 13 are supported. It is to the
cleaning unit frame 14 that the photosensitive drum 1 is
attached, with the placement of a pair of bearings 39R and
391 between the photosensitive drum 1 and cleaning unit
frame 14, so that the photosensitive drum 1 is rotatable in the
direction indicated by the arrow mark A in FIG. 3. It is also to
the cleaning unit frame 14 that the cleaning blade 6 is attached
so that its cleaning edge remains in contact with the peripheral
surface of the photosensitive drum 1.

The cleaning blade 6 is an integral combination of an
elastic portion 6a for removing the toner remaining on the
peripheral surface of the photosensitive drum 1, and a support
plate 65 for supporting the elastic portion 6a. Referring to
FIG. 4, the cleaning blade 6 is fixed to the cleaning unit frame
14 with a pair of small screws 35R and 35L at its lengthwise
ends in terms of the direction parallel to the rotational axis of
the photosensitive drum 1 (which hereafter may be referred to
simply as lengthwise direction). Next, referring to FIG. 6, the
cleaning unit frame 14 is provided with a pair of cleaning
blade seating surfaces 146 and 14¢, to which the cleaning
blade 6 is fixed.

The transfer residual toner removed from the peripheral
surface of the photosensitive drum 1 by the cleaning blade 6
falls in the direction of gravity through the space between the
cleaning blade 6 and cleaning unit frame 14, and is stored in
the toner storage 14a for the removed toner.
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Referring to FIG. 3, the charge roller bearings 15 are
attached to the cleaning unit frame 14 so that they align with
each other in the direction parallel to the axial line of the
charge roller 2 and the axial line of the photosensitive drum 1.
More specifically, each charge roller bearing 15 is attached to
the cleaning unit frame 14 in such a manner that it is allowed
to move in the direction indicated by an arrow mark C in FIG.
3. The shaft 2a of the charge roller 2 is rotatably held by the
charge roller bearings 15. Further, each charge roller bearing
15 is kept pressed toward the photosensitive drum 1 by a
compression spring 16, as a pressure generating means.

Next, referring to FIGS. 1, and 5-12, the structural arrange-
ment for keeping the cleaning unit sealed in the first embodi-
ment is described. FIG. 1 is a drawing for showing the struc-
tural arrangement for keeping the cleaning unit 4 sealed at its
lengthwise ends, in the first embodiment. FIG. 7 is an
enlarged perspective view of the vertical seal in the first
embodiment. FIG. 8 is an enlarged perspective view of one of
the lengthwise end portions of the cleaning unit 13, which is
for describing how the cleaning blade 6 is attached to the
cleaning unit frame 14. FIG. 9 is an enlarged perspective view
of one of the lengthwise end portions of the cleaning unit 13
in the first embodiment, which is for showing the structural
arrangement for keeping the cleaning unit sealed at the
lengthwise ends. FIG. 10 is a schematic sectional view of the
cleaning unit 13 in the first embodiment. FIG. 11 also is a
schematic sectional view of the cleaning unit 13 in the first
embodiment. FIG. 12 is a drawing for describing the struc-
tural arrangement for keeping the cleaning unit 13 sealed at its
lengthwise ends, in the first embodiment. Hereafter, the rela-
tionship among the vertical seal 37, cleaning blade 6, and end
seal 30, and the structural arrangement for preventing toner
leakage, are described following the order in which these
components are attached to the cleaning unit frame 14.
<Vertical Seal>

In the first embodiment, in order to prevent toner from
leaking out of the cleaning unit frame 14 at the lengthwise
ends of the cleaning blade 6, there is disposed the vertical seal
37 (as first sealing member) between the cleaning unit frame
14 and cleaning blade 6, remaining compressed by the clean-
ing unit frame 14 and cleaning blade 6. The vertical seal 37 is
disposed at each of the lengthwise ends of the cleaning blade
6. In terms of the lengthwise direction, it is disposed on the
inward side of the lengthwise end surface of the cleaning
blade 6. Referring to FIG. 1, the vertical seal 37 is made up of
the first and second rib-like portions 37a and 375, respec-
tively, which are molded together. The first rib-like portion
37a extends upstream from the cleaning blade seating surface
145 in terms of the rotational direction of the photosensitive
drum 1. The second rib-like portion 375 extends in the direc-
tion parallel to the axial line of the shaft of the photosensitive
drum 1.

First, the vertical seal 37 is formed as an integral part of the
cleaning unit frame 14 by injection molding. Then, the clean-
ing blade 6 is placed on the blade seating surface 145 of the
cleaning unit frame 14 shown in FIGS. 7 and 8. Then, the
cleaning blade 6 is fixed to the cleaning unit frame 14 with
small screws 35. Next, referring to FIG. 8, the cleaning unit
frame 14 is provided with a boss 14d for precisely position the
cleaning blade 6 relative to the cleaning unit frame 14 in terms
of the lengthwise direction of the cleaning unit 13, whereas
the supporting plate 65 of the cleaning blade 6 is provided
with a hole 6e, which corresponds in position to the boss 14d.
Also referring to FIG. 8, the cleaning unit frame 14 is pro-
vided with a square boss 14¢ for precisely positioning the
cleaning blade 6 relative to the cleaning unit frame 14 in terms
of the direction (widthwise direction) perpendicular to the
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lengthwise direction of the cleaning blade 6, whereas the
cleaning blade 6 is provided with a recess 64 which corre-
sponds in position to the square boss 14e.

Next, referring to FIG. 1, the vertical seal 37 is positioned
so that it overlaps with the elastic portion 6a of the cleaning
blade 6, at the lengthwise ends. Next, referring to FIG. 10, the
vertical seal 37 is shaped so that after the formation of the
vertical seal 37 on the cleaning unit frame 14, its first rib-like
portion 37a extends by a preset amount (distance [.1 in FIG.
10) from the cleaning blade seating surface 145 of the clean-
ing unit frame 14 in the direction perpendicular to the surface
145, and also, so that it will extend by a preset distance from
the position (indicated by broken line in FIG. 10) in which its
top surface will be after the attachment of the cleaning blade
6 to the cleaning unit frame 14. Therefore, as the cleaning
blade 6 is attached to the cleaning unit frame 14, the first
rib-like portion 37a of the vertical seal 37 is compressed by
the elastic portion 6a and elastic portion supporting portion
65 of the cleaning blade 6, being made to contact the cleaning
blade 6 with no gap. Therefore, the toner removed from the
peripheral surface of the photosensitive drum 1 is prevented
from leaking out of the cleaning unit 13, through the area of
contact between the cleaning blade 6 and vertical seal 37.

Next, referring to FIGS. 8 and 10, in this embodiment, the
cleaning unit 13 is provided with a pair of seals 42 for pre-
venting the toner removed from the peripheral surface of the
photosensitive drum 1, from leaking from the cleaning unit 13
at the lengthwise ends of the area of contact between the
cleaning unit frame 14 and cleaning blade 6. Like the vertical
seal 37, each seal 42 is an elastic component formed as an
integral part of the cleaning unit frame 14 by injection mold-
ing. Thus, it is compressed between the cleaning blade 6 and
cleaning unit frame 14, being thereby made to remain in
contact with the cleaning blade 6 with no gap. Therefore, it
can prevent the removed toner from leaking from the cleaning
unit 13 at the lengthwise ends of the area of contact between
the cleaning unit frame 14 and cleaning blade 6.
<End Seal>

As described above, the toner remaining on the peripheral
surface of the photosensitive drum 1 after the primary transfer
during an image forming operation is scraped away by clean-
ing edge 6¢ of the cleaning blade 6 disposed in the counter
direction to the rotational direction of the photosensitive
drum 1. Then, it is stored in the toner storage 14a for the
removed toner. Thus, it is possible that the toner scraped away
from the peripheral surface of the photosensitive drum 1 will
leak from the cleaning unit 13 through the area of contact
between each of the lengthwise ends of the photosensitive
drum 1 and the cleaning unit frame 14. Therefore, the clean-
ing unit 13 is provided with the pair of end seals 30, shown in
FIG. 1, etc., which is for preventing the problem that the toner
scraped away from the peripheral surface of the photosensi-
tive drum 1 leaks from the cleaning unit 13 through the area of
contact between each of the lengthwise ends of the photosen-
sitive drum 1 and the cleaning unit frame 14.

The pair of end seals 30 as the second sealing members are
disposed at the lengthwise ends of the cleaning unit frame 14,
so that they correspond in position to the lengthwise end
portions of cleaning edge 6¢ of the cleaning blade 6, one for
one, and also, so that they remain compressed between the
photosensitive drum 1 and cleaning unit frame 14. Each end
seal 30 is provided with a protrusive portion 30e which is in
the shape of a letter L, extending outward of the cleaning unit
frame 14 beyond the lengthwise end surface 6% of the clean-
ing blade 6, and extending further from the cleaning edge
portion of the cleaning blade 6 toward the base portion of the
cleaning blade 6.
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Next, referring to FIG. 5, the structure of the end seal 30 is
described in detail. The above described protrusive portion
30¢ ofthe end seal 30 is provided with a lateral surface 30qa for
preventing the removed toner from leaking from the cleaning
unit 13 at the lengthwise end surface 6% of the elastic portion
6a ofthe cleaning blade 6. Further, the rear side of the end seal
30 is provided with an adhesive layer 305 for bonding the end
seal 30 to the cleaning unit frame 14. Further, the end seal 30
is provided with a surface 30¢ which contacts the peripheral
surface of the photosensitive drum 1, and a surface 304 which
is for preventing the removed toner from leaning from the
cleaning unit 13 at the lengthwise end of the cleaning edge 6¢
of the cleaning blade 6.

The surface 30c of the end seal 30 is made up of an elastic
substance such as piled fabric, felt, unwoven fabric, or the
like. It contacts the peripheral surface of the photosensitive
drum 1 in such a manner that it prevents the removed toner
from leaking through the interface between itself and the
peripheral surface of the photosensitive drum 1, while allow-
ing the peripheral surface of the photosensitive drum 1 to slide
on it. Incidentally, in some cases, the end seal 30 is provided
with an intermediary layer, formed of foamed urethane or the
like, for the adjustment of the contact pressure between the
end seal 30 and photosensitive drum 1, in addition to the
abovementioned layer, substances, etc. In the case of the end
seal 30 in this embodiment, its surface by which it contacts the
peripheral surface of the photosensitive drum 1 is made up of
piled fabric. Further, it is provided with the intermediary layer
made of foamed urethane, and a piece of two-sided adhesive
tape, as the adhesive layer 304, for fixing the end seal 30 to the
cleaning unit frame 14.

Next, referring to FIGS. 1, 8 and 10, the end seal 30 is
adhered to the end seal seating surface 14f of the cleaning unit
frame 14, in such a manner that a preset amount (L2 in FIG.
1) of gap is provided between the surface 304 of the end seal
30, and the cleaning edge 6c¢ of the elastic portion 6a of the
cleaning blade 6, which contacts the photosensitive drum 1.
In the first embodiment, the amount .2 of gap is settobe in a
range 0f0.1-0.5 mm. As the photosensitive drum 1 is attached
to the cleaning unit frame 14, the elastic portion 6a of the
cleaning blade 6, and the end seal 30 are deformed by the
photosensitive drum 1, being thereby made to contact the
peripheral surface of the photosensitive drum 1 with no gap.
The gap 1.2 is provided for preventing the problem that as the
end seal 30 is compressed by the photosensitive drum 1, it
runs onto the elastic portion 6¢ of the cleaning blade 6. As for
the other surface 30a of the end seal 30, the end seal 30 is
adhered to the cleaning unit frame 14 so that a preset amount
of'gap (L3 in FIG. 1) is provided between the surface 30a of
the end seal 30 and the elastic portion 6a of the cleaning blade
6. In this embodiment, the amount of the gap [.3 is set to be in
arange of 0-1.0 mm.

Next, the state of the cleaning unit 13 immediately after the
attachment of the photosensitive drum 1 to the cleaning unit
frame 14 is described. The photosensitive drum 1 is rotatably
supported by the cleaning unit frame 14, with the placement
of the drum bearings 39R and 39L between the lengthwise
ends of the photosensitive drum 1, and the cleaning unit frame
14. As the photosensitive drum 1 is attached to the cleaning
unit frame 14, the elastic portion 6a of the cleaning blade 6,
and the end seal 30, are deformed by the photosensitive drum
1, being thereby made to contact the peripheral surface of the
photosensitive drum 1 with no gap. More specifically, the
peripheral surface of the photosensitive drum 1 and the elastic
portion 6a of the cleaning blade 6, come into contact with
each other in such a manner that the area of contact (1.4 in
FIG. 1) between the peripheral surface of the photosensitive
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drum 1 and elastic portion 6a, in terms of the direction per-
pendicular to the lengthwise direction, has a preset width (L4
in FIG. 1). Thus, as the photosensitive drum 1 rotates, the
cleaning blade 6 scrapes away the transfer residual toner on
the peripheral surface of the photosensitive drum 1. That is,
the end seal 30 can prevent the problem that as the photosen-
sitive drum 1 rotates, the transfer residual toner on the periph-
eral surface of the photosensitive drum 1 is scraped away by
the cleaning blade 6, and the removed transfer toner leaks
from the removed toner storage 14a of the cleaning unit frame
14. Further, the end seal 30 also contacts the peripheral sur-
face of the photosensitive drum 1 by a preset width (L5 in
FIG. 1), in such a manner that as the photosensitive drum 1
rotates, the end seal 30 allows the peripheral surface of the
photosensitive drum 1 to slide on the end seal 30. Thus, the
removed toner is prevented from leaking out of the cleaning
unit 13 through the area of contact between the end seal 30
and the photosensitive drum.

Characteristic Structural Features of Vertical Seal in
First Embodiment

Next, referring to FIGS. 1, 13, 14, etc., the characteristic
features of the structure of the cleaning unit 13 in the first
embodiment are described. FIG. 13 is a schematic sectional
view of the cleaning unit 13 in the first embodiment. It shows
the structural arrangement for keeping the cleaning unit 13
sealed, in the first embodiment. FIG. 14 is a schematic sec-
tional view of the cleaning unit 13 in the first embodiment, at
a plane M-M in FIG. 1. It also shows the structural arrange-
ment for keeping the cleaning unit 13 sealed. The vertical seal
37 in the first embodiment has the first rib-like portion 37a, as
the main portion of the vertical seal 37, which extends
upstream from the cleaning blade seating surface 145 of the
cleaning unit frame 14 in terms of the rotational direction
(indicated by arrow mark G in FIG. 7) of the photosensitive
drum 1. The vertical seal 37 has also the second rib-like
portion 375, as an extension, which branches downstream, in
terms of'the rotational direction of the photosensitive drum 1,
from the first rib-like portion 374, and extends in the direction
parallel to the direction of the axis of the shaft of the photo-
sensitive drum 1. Each rib-like portion is formed as an inte-
gral part of the cleaning unit frame 14 by injection molding,
being therefore airtightly in contact with the cleaning unit
frame 14. Therefore, they can prevent toner from leaking
from the cleaning unit 13 at the lengthwise end portions ofthe
cleaning unit frame 14.

In the first embodiment, the vertical seal 37 is attached to
the cleaning unit frame 14 so that the second rib-like portion
37b of the vertical seal 37 overlaps with both the elastic
portion 6a of the cleaning blade 6, and the end seal 30.
Therefore, as the cleaning blade 6 is attached to the cleaning
unit frame 14, and the end seal 30 is adhered to the cleaning
unit frame 14, the second rib-like portion 375 of the vertical
seal 37 is compressed, whereby it is deformed in such a
manner that it contacts the cleaning blade 6 and end seal 30
with no gap, and enters the gap [.3 between the elastic portion
a of the cleaning blade 6, and the end seal 30. That is, the
second rib-like portion 375 fills the gap 1.3 between the elastic
portion 64 and end seal 30.

Further, as described above, there is provided the gap 1.2
between the surface 304 of the end seal 30, and the cleaning
edge 6¢ of the cleaning blade 6. This gap L2 is usually
eliminated by the attachment of the photosensitive drum 1.
However, it sometimes remains as a minute gap (L6), as
shown in FIG. 13, making it possible for the removed toner,
that is, the toner scraped away from the peripheral surface of
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the photosensitive drum 1 by the cleaning blade 6, to slip by
the peripheral surface of the photosensitive drum 1 along the
abovementioned minute gap (1.6). Thus, in order to capture
the removed toner to prevent the problem that the removed
toner leaks out of the cleaning unit 13, the cleaning unit 13 is
structured so that a toner trap 38 for the removed toner is
formed by the elastic portion 64 of the cleaning blade 6, end
seal 30, vertical seal 37, and cleaning unit frame 14, as shown
in F1G. 14. That is, the second rib-like portion 375 contributes
to the formation of the toner trap 38 as a space in which the
toner having passed the area of contact between the cleaning
edge 6¢ ofthe cleaning blade 6, and the end seal 30 is storable,
on the outward side of the first rib-like portion 37« in terms of
the lengthwise direction, in the cleaning unit frame 14.

The toner trap 38 traps the toner having slipped by the gap
between the cleaning edge 6¢ of the cleaning blade 6, and the
surface 304 of the end seal 30. Therefore, it has to be provided
on the downstream side (indicated by arrow mark N) of the
area of contact between the cleaning edge 6¢ of the cleaning
blade 6 and the end seal 30. With the provision of the above
described structural arrangement, even if the toner removed
from the peripheral surface of the photosensitive drum 1
escapes outward by passing the area of contact between the
cleaning edge 6¢ of the cleaning blade 6, and the surface 304
of the end seal 30, and is moved downstream in terms of the
rotational direction of the photosensitive drum 1, by the rota-
tion of the photosensitive drum 1, it is possible to capture the
escaped toner by the toner trap 38. That is, the provision of the
toner trap 38 further improves the cleaning unit 13 in terms of
the sealing of the cleaning unit 4 to prevent the toner leakage
at the lengthwise ends of the photosensitive drum 1.

In terms of the rotational direction of the photosensitive
drum 1, the second rib-like portion 375 is disposed on the
downstream side of the cleaning edge 6¢ ofthe cleaning blade
6. Therefore, the reaction force generated in the second rib-
like portion 375 by the compression of the rib-like portion
37b by the cleaning blade 6 and end seal 30 does not affect the
photosensitive drum 1. That is, it does not occur that the
compressed second rib-like portion 375 increases the contact
pressure between the cleaning blade 6 and photosensitive
drum 1, and the contact pressure between the end seal 30 and
photosensitive drum 1.

Further, the cleaning unit 13 is provided with a sheet 40,
which is disposed on the upstream side of the cleaning blade
6 in terms of the rotational direction of the photosensitive
drum 1 to guide the transfer residual toner on the photosen-
sitive drum 1 into the toner storage 14a of the cleaning unit
frame (FIG. 13). In the first embodiment, the sheet 40 is
formed of polyester film, and its thickness is roughly in a
range of 38-50 um.

As described above, in the first embodiment, the problem
that the toner having passed the gap between the cleaning
edge 6¢ of the cleaning blade 6 and the end seal 30 leaks from
the cleaning unit frame 14 can be prevented by capturing the
toner with the toner trap 38.

As long as a cleaning unit is structured as the cleaning unit
13 in the first embodiment, even if it is necessary to increase
the toner trap 48 in capacity because of the extended length of
the service life of a cleaning unit, reduction in the toner
particle diameter, and/or the like reason, it is unnecessary to
increase in size the conventional auxiliary seal, and/or
employ an auxiliary cleaning member to reduce the cleaning
unit in the number of the areas through which the toner can
pass. In other words, the present invention can prevent the
toner removed from the peripheral surface of the photosensi-
tive drum 1, from leaking from the cleaning unit, without
increasing the cleaning unit in size.
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Further, the second rib-like portion 375 of the vertical seal
37 is disposed on the downstream side of the nip between the
cleaning blade 6 and photosensitive drum 1, and also, the nip
between the end seal 30 and photosensitive drum 1, in terms
of the rotational direction of the photosensitive drum 1.
Therefore, the reaction force from the vertical seal 37 does not
affect the end seal 30, and the elastic portion 6a of the clean-
ing blade 6. Therefore, the cleaning unit 13 in this embodi-
ment is far smaller than any cleaning unit in accordance with
the prior art, in terms of the amount by which the photosen-
sitive drum 1 is frictionally worn by the end seal 30, and also,
the amount by which the elastic portion 6a of the cleaning
blade 6 is frictionally worn. That is, the present invention can
easily increase a cleaning unit in the length of its service life.

Further, the vertical seal 37 is formed as an integral part of
the cleaning unit frame 14 by injection molding. Therefore,
the operation for bonding a soft seal to the cleaning unit frame
14 is unnecessary. In other words, the cleaning unit 13 in this
embodiment is superior to any cleaning unit in accordance
with the prior art, in terms of the efficiency with which a
cleaning unit can be assembled. By the way, this embodiment
is not intended to limit the present invention in scope. That is,
the material and structure of the end seal 30, and those of the
vertical seal 37, do not need to be limited to those in this
embodiment; they should be changed as necessary.

In the first embodiment, the vertical seal 37 is formed, as an
integral part of the cleaning unit frame, of an elastic substance
by injection molding. More specifically, elastomer of thermo-
plastic styrene is used as the material for the vertical seal 37,
and polystyrene resin is used as the material for the cleaning
unit frame 14. These choices were made in consideration of
the recyclability of the cleaning unit frame 14.

Embodiment 2

Next, referring to FIGS. 15-18, the cleaning unit in the
second embodiment of the present invention is described.
FIG. 15 is an external perspective view of the cleaning blade
in the second embodiment. FIG. 16 is a perspective view of
one of the lengthwise end portions of the cleaning unit in the
second embodiment, immediately after the formation of the
vertical seal. It shows the structural arrangement for keeping
sealed the cleaning unit at its lengthwise ends, in terms of
toner leakage. FIG. 17 is a perspective view of the same
lengthwise end portion of the cleaning unit in the second
embodiment, as the one in FIG. 16, after the attachment of
cleaning blade and end seal. It shows the structural arrange-
ment for keeping sealed the cleaning unit at its lengthwise
ends, in terms of toner leakage. FIG. 18 is a schematic sec-
tional view of the cleaning unit in the second embodiment. It
shows the structural arrangement for keeping the cleaning
unit sealed at its lengthwise ends, and also, shows the behav-
iors of the cleaning blade and seals. The image forming appa-
ratus, and its developing device, etc., in the second embodi-
ment are the same in basic structure as the counterparts in the
first embodiment. Thus, the components of the image form-
ing apparatus in the second embodiment, which are the same
in function and structure as the counterparts in the first
embodiment, are given the same referential codes as those
given to the counterparts in the first embodiment, and are not
described in detail.

Referring to FIG. 15, in the second embodiment, the clean-
ing blade 6 is made up of an elastic portion 6« and a support
portion 6. The support portion 65 is provided with a protru-
sive portion 6g and a spring anchor portion 6;. The protrusive
portion 6g protrudes from the lengthwise end of the support
portion 65 in the lengthwise direction. The cleaning unit
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frame 14 is provided with a cleaning blade support 43, which
is cylindrical and is fitted around the protrusive portion 6g of
the cleaning blade 6. Thus, the cleaning blade 6 in this
embodiment is supported by the support portion 65 so that it
is allowed to rotationally move in an oscillatory manner.
Next, referring to FIG. 16, the cleaning unit frame 14 is
provided with a cleaning blade supporting portion 14/, with
which the cleaning blade support 43 engages. Thus, the clean-
ing blade 6 is supported by the cleaning unit frame 14 so that
it is allowed to rotationally move in an oscillatory manner.
Further, an extension spring 44 as a tension (pressure) gener-
ating member, with which the cleaning unit 13 is provided, is
engaged with the spring anchor portion 6/ of the cleaning
blade 6, and aboss 144 (FIG. 17), with which the cleaning unit
frame 14 is provided. Thus, the cleaning blade 6 is kept
pressed upon the peripheral surface of the photosensitive
drum 1 by the tensile force of the extension spring 44.

In the second embodiment, the structural arrangement for
keeping the area of contact between the cleaning blade 6 and
cleaning unit frame 14 is as follows. Referring to FIG. 16, in
the second embodiment, the cleaning unit frame 14 is pro-
vided with a seal 45, which was formed as if it is an integral
part of the cleaning unit frame 14, by injection molding. This
seal 45 may be considered as an integration of the vertical seal
37 as the first sealing member in the first embodiment, and the
seal 42 for sealing the cleaning unit frame 14 at the lengthwise
end portions in the first embodiment. The positional relation-
ship between the seal 45 and cleaning blade 6, that is, the
condition of the compression of the seal 45 by the cleaning
blade 6, is set to be the same as that in the first embodiment.
Further, the seal 45 in the second embodiment is made up of
a first rib-like portion 45a, and a second rib-like portion 455
which extends from the first rib-like portion 45a.

The cleaning blade 6 is attached to the cleaning unit frame
14 so that it is supported by the blade support portion 145 of
the cleaning unit frame 14. Then, the end seal 30 is attached to
the cleaning unit frame 14. Thereafter, the sheet 40 shown in
FIG. 18 is attached to the cleaning unit frame 14, and the
photosensitive drum 1 is attached to the cleaning unit frame
14. Thus, as the photosensitive drum 1 is attached to the
cleaning unit frame 14, not only is the cleaning unit 13 com-
pleted, but also, the cleaning unit 13 is satisfactorily sealed in
terms of the prevention of the leak of the toner removed from
the peripheral surface of the photosensitive drum 1.

Referring to FIG. 17, a structural arrangement, such as the
one in the second embodiment, described above, can also
make the first rib-like portion 45a, as the primary portion of
the seal 45, airtightly contact the cleaning blade 6. Therefore,
it can prevent the toner removed from the photosensitive
drum 1 from leaking from the cleaning unit 13. Further, the
problem that the removed toner leaks out of the cleaning unit
13 can be prevented by the toner trap 38 formed by the second
rib-like portion 455, end seal 30, cleaning blade 6, and clean-
ing unit frame 14, as it can in the first embodiment. Further,
the second rib-like portion 455, which is equivalent to the seal
42 in the first embodiment and extends lengthwise, airtightly
contacts the support portion 65 of the cleaning blade 6, pre-
venting thereby the removed toner from leaking.

Next, referring to FIG. 18, in the case of the cleaning unit
13, in the second embodiment, structured as described above,
it sometimes occurs that due to the change in the state of the
peripheral surface of the photosensitive drum 1, the cleaning
blade 6 is rotationally moved in the direction indicated by an
arrow mark Q about the axis of the blade supporting member
43, in the oscillatory manner. In such a case, the cleaning
blade changes in position as indicated by a broken line in FI1G.
18. On the other hand, the first and second rib-like portions
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45a and 4556 are in contact with the cleaning blade 6 and
remain compressed by the cleaning blade 6. Therefore, as the
cleaning blade 6 is moved, the first and second rib-like por-
tions 45a and 455 follow the cleaning blade 6 while changing
in shape. Therefore, no gap is created between the cleaning
blade 6 and seal 45, ensuring that the removed toner is kept
sealed in the cleaning unit 13.

Embodiment 3

Next, referring to FIGS. 19, and 20-24, the cleaning unit in
the third embodiment of the present invention is described
regarding its structural arrangement for keeping it sealed in
terms of toner leakage. FIG. 19 is a plan view of one of the
lengthwise end portions of the cleaning unit 13 in the third
embodiment, and shows the structural arrangement of the
cleaning unit 13 for keeping the cleaning unit sealed at its
lengthwise ends. FIG. 20 is an enlarged perspective view of
the same lengthwise end portion of the cleaning unit 13 as the
one shown in FIG. 19, and shows the structural arrangement
of'the cleaning unit 13 for keeping the cleaning unit 13 sealed.
FIG. 21 is a drawing of the cleaning unit frame 14 in the third
embodiment immediately after the formation of the vertical
seal. FIG. 22 is an enlarged perspective view of the vertical
seal in the third embodiment. FIG. 24 is a schematic perspec-
tive view of the lengthwise end portion of the cleaning unit in
the third embodiment, and shows how the cleaning blade is
attached to the cleaning unit frame. Hereafter, the positional
relationship among the vertical seal 137, cleaning blade 6,
and end seal 30, and the structural arrangement for preventing
the toner leakage, are described following the order in which
these components are formed and/or attached to the cleaning
unit frame 14. The image forming apparatus, and its devel-
oping device, etc., in the third embodiment are the same in
basic structure as the counterparts in the first embodiment.
Thus, the components of the image forming apparatus in the
third embodiment, which are the same in function and struc-
ture as the counterparts in the first embodiment, are given the
same referential codes as those given to the counterparts in
the first embodiment, and are not described in detail.
<Vertical Seal>

Referring to FIG. 19, in the third embodiment, in order to
prevent toner from leaking out of the cleaning unit frame 14,
at the lengthwise ends of the cleaning blade 6, there is dis-
posed the vertical seal 137 (as first sealing member) between
the cleaning unit frame 14 and cleaning blade 6, remaining
compressed by the cleaning unit frame 14 and cleaning blade
6. The vertical seal 137 is disposed at each of the lengthwise
ends of the cleaning unit frame 14. Referring to FIG. 19, the
vertical seal 137 is made up of the first and second rib-like
portions 137a and 137b, respectively, which are molded
together. The first rib-like portion 1374, as the base portion of
the vertical seal 137, extends upstream from the cleaning
blade seating surface 145 in terms of the rotational direction
of the photosensitive drum 1. The second rib-like portion
1375 (second extension) extends in the direction parallel to
the axial line of the shaft of the photosensitive drum 1,
through the gap between the cleaning edge 6¢ of the cleaning
blade 6, and the end seal 30, so that its downstream end
portion is compressed between the protrusion 30e of the end
seal 30 and the cleaning unit frame 14, by the protrusion 30e
and cleaning unit frame 14.

First, the vertical seal 137 is formed as an integral part of
the cleaning unit frame 14 by injection molding. Then, the
cleaning blade 6 is placed on the blade seating surface 145 of
the cleaning unit frame 14 shown in FIGS. 22 and 23. Then,
the cleaning blade 6 is fixed to the cleaning unit frame 14 with
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the small screws 35. Next, referring to FIG. 23, the cleaning
unit frame 14 is provided with a boss 144 for precisely posi-
tioning the cleaning blade 6 relative to the cleaning unit frame
14 in terms of the lengthwise direction of the cleaning unit 13,
whereas the supporting plate 65 of the cleaning blade 6 is
provided with a hole 6¢, which corresponds in position to the
boss 14d. Also referring to FIG. 23, the cleaning unit frame 14
is provided with a square boss 14e for precisely positioning
the cleaning blade 6 relative to the cleaning unit frame 14 in
terms of the direction (widthwise direction) perpendicular to
the lengthwise direction of the cleaning blade 6, whereas the
cleaning blade 6 is provided with a recess 64 which corre-
sponds in position to the square boss 14e.

Next, referring to FIG. 19, the vertical seal 137 is posi-
tioned so that it overlaps with the elastic portion 6a of the
cleaning blade 6, at the lengthwise ends. Next, referring to
FIG. 24, the vertical seal 137 is shaped so that after the
attachment of the vertical seal 137 to the cleaning unit frame
14, its first rib-like portion 137a extends by a preset amount
(distance L1 in FIG. 24) from the blade seating surface 145 of
the cleaning unit frame 14 in the direction perpendicular to
the surface 144, and also, so that it will extend by a preset
distance from the position (indicated by broken line in FIG.
24) in which its top surface will be after the attachment of the
cleaning blade 6 to the cleaning unit frame 14. Therefore, as
the cleaning blade 6 is attached to the cleaning unit frame 14,
the first rib-like portion 1374 of the vertical seal 137 is com-
pressed by the elastic portion 6a of the cleaning blade 6, and
the elastic portion supporting portion 65 of the cleaning blade
6, being made to airtightly contact the cleaning blade 6.
Therefore, the toner removed from the peripheral surface of
the photosensitive drum 1 is prevented from leaking out of the
cleaning unit 13, through the area of contact between the
cleaning blade 6 and vertical seal 137.
<End Seal>

As described above, the toner remaining on the peripheral
surface of the photosensitive drum 1 after the primary transfer
during an image forming operation is scraped away by clean-
ing edge 6¢ of the cleaning blade 6 disposed in the counter
direction to the rotational direction of the photosensitive
drum 1. Then, it is stored in the toner storage 14a for the
removed toner. Thus, it is possible that the toner scraped away
from the peripheral surface of the photosensitive drum 1 will
leak from the cleaning unit 13 through the area of contact
between each of the lengthwise ends of the photosensitive
drum 1 and the cleaning unit frame 14. Therefore, cleaning
unit 13 is provided with the pair of end seals 30, as shown in
FIG. 19, which is for preventing the problem that the toner
scraped away from the peripheral surface of the photosensi-
tive drum 1 leaks from the cleaning unit 13 through the area of
contact between each of the lengthwise ends of the photosen-
sitive drum 1 and the cleaning unit frame 14.

The end seal 30 as the second sealing member is disposed
at each of the lengthwise ends of the cleaning unit frame 14,
so that it corresponds in position to the lengthwise end por-
tions of the cleaning edge 6¢ of the cleaning blade 6, and also,
so that it remains compressed between the photosensitive
drum 1 and cleaning unit frame 14. The end seal 30 is pro-
vided with a protrusive portion 30e which is in the shape of a
letter 1, extending outward of the cleaning unit frame 14
beyond the lengthwise end surface 6% of the cleaning blade 6,
and extending further from the cleaning edge portion of the
cleaning blade 6 toward the base portion of the cleaning blade
6.

Next, referring to FIG. 20, the structure of the end seal 30
is described in detail. The above described protrusive portion
30¢ ofthe end seal 30 is provided with a lateral surface 30qa for
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preventing the removed toner from leaking from the cleaning
unit 13 at the lengthwise end surface 64 of the elastic portion
6a ofthe cleaning blade 6. Further, the rear side of the end seal
30 is provided with an adhesive layer 305 for bonding the end
seal 30 to the cleaning unit frame 14. Further, the end seal 30
is provided with a surface 30¢ which contacts the peripheral
surface of the photosensitive drum 1, and a surface 304 which
is for preventing the removed toner from leaning from the
cleaning unit 13 at the lengthwise end of the cleaning edge 6¢
of the cleaning blade 6.

The surface 30c of the end seal 30 is made up of an elastic
substance such as piled fabric, felt, unwoven fabric, or the
like. It contacts the peripheral surface of the photosensitive
drum 1 in such a manner that it prevents the removed toner
from leaking through the area of contact between itself and
the peripheral surface of the photosensitive drum 1, while
allowing the peripheral surface of the photosensitive drum 1
to slide on it. Incidentally, in some cases, the end seal 30 is
provided with an intermediary layer, formed of foamed ure-
thane or the like, for the adjustment of the contact pressure
between the end seal 30 and photosensitive drum 1, in addi-
tion to the abovementioned layer, substances, etc. In the case
of the end seal 30 in the third embodiment, its surface by
which it contacts the peripheral surface of the photosensitive
drum 1 is made up of piled fabric. Further, it is provided with
the intermediary layer made of foamed urethane, and a piece
of two-sided adhesive tape, as the adhesive layer 305, for
fixing the end seal 30 to the cleaning unit frame 14.

Next, referring to FIG. 20, the end seal 30 is adhered to the
end seal seating surface 14f of the cleaning unit frame 14, in
such a manner that a preset amount of gap (L2 in FIG. 19) is
provided between the surface 304 of the end seal 30, and the
cleaning edge 6¢ of the elastic portion 6a of the cleaning blade
6, which contacts the photosensitive drum 1. In the third
embodiment, the amount of the gap L2 is set to be in a range
01'0.1-0.5 mm. As the photosensitive drum 1 is attached to the
cleaning unit frame 14, the elastic portion 6a of the cleaning
blade 6, and the end seal 30, are deformed by the photosen-
sitive drum 1, being thereby made to airtightly contact the
peripheral surface of the photosensitive drum 1. The gap L2 is
provided for preventing the problem that as the end seal 30 is
compressed by the photosensitive drum 1, it runs onto the
elastic portion 6¢ of the cleaning blade 6. As for the other
surface 30a of the end seal 30, the end seal 30 is adhered to the
cleaning unit frame 14 so that a preset amount of gap (L.3 in
FIG. 1) is provided between the surface 304 of the end seal 30
and the elastic portion 6a of the cleaning blade 6. In the third
embodiment, the amount of the gap L3 is set to be in a range
of 0-1.0 mm.

Next, the state of the cleaning unit 13 immediately after the
attachment of the photosensitive drum 1 to the cleaning unit
frame 14 is described. The photosensitive drum 1 is rotatably
supported by the cleaning unit frame 14, with the placement
of the drum bearings 39R and 39L between the lengthwise
ends of the photosensitive drum 1, and the cleaning unit frame
14. As the photosensitive drum 1 is attached to the cleaning
unit frame 14, the elastic portion 6a of the cleaning blade 6,
and the end seal 30 are deformed by the photosensitive drum
1, being thereby made to airtightly contact the peripheral
surface of the photosensitive drum 1. More specifically, the
peripheral surface of the photosensitive drum 1 and the elastic
portion 6a of the cleaning blade 6, come into contact with
each other in such a manner that the area of contact (L4 in
FIG. 1) between the peripheral surface of the photosensitive
drum 1 and elastic portion 6a, in terms of the direction per-
pendicular to the lengthwise direction, has a preset width (L4
in FIG. 1). Thus, as the photosensitive drum 1 rotates, the
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cleaning blade 6 scrapes away the transfer residual toner on
the peripheral surface of the photosensitive drum 1. That is,
the end seal 30 can prevent the problem that as the photosen-
sitive drum 1 rotates, the transfer residual toner on the periph-
eral surface of the photosensitive drum 1 is scraped away by
the cleaning blade 6, and the removed toner leaks from the
removed toner storage 14a of the cleaning unit frame 14.
Further, the end seal 30 also airtightly contacts the peripheral
surface of the photosensitive drum 1 by a preset width, in such
a manner that as the photosensitive drum 1 rotates, the end
seal 30 allows the peripheral surface of the photosensitive
drum 1 slides on the end seal 30. Thus, the removed toner is
prevented from leaking out of the cleaning unit 13.

(Characteristic Structural Features of Vertical Seal)

In the third embodiment, the second rib-like portion 1375
of the vertical seal 137 is configured so that as it is com-
pressed, it deforms. More specifically, as it is compressed, it
deforms in such a manner that it comes into contact with the
cleaning unit frame 14. Further, it is configured so that the
downstream edge portion of the second rib-like portion 1375,
in terms of the rotational direction of the photosensitive drum,
is less in cross section than the rest. More concretely, referring
to FIGS. 19, 22 and 22, in the third embodiment, the surface
137¢ of the second rib-like portion 1375, which contacts the
protrusive portion 30e of the end seal 30, is angled to make the
portion of the second rib-like portion 1375, which contacts
the protrusive portion 30e of the end seal 30, gradually reduce
in cross section toward its downstream edge.

As described above, as the second rib-like portion 1375 of
the vertical seal 137 is compressed, it deforms. Once the
portion of the second rib-like portion 1375, which comes into
contact with the cleaning unit frame 14 as the second rib-like
portion 13756 is compressed, comes into contact with the
cleaning unit frame 14, it is not allowed to swell further in the
direction in which it has swollen. Thus, it is forced to deform
in the direction to press the end seal 30 upward. Thus, it is
only near the portion of the second rib-like portion 1375 that
the end seal 30 is pressed upward. Therefore, itis possible that
as the end seal 30 is changed in shape and/or attitude, it may
not be able to keep sealed the area of contact between itself
and photosensitive drum 1 as well as it can before it is
changed in shape and/or attitude.

In the third embodiment, therefore, the portion of its sec-
ond rib-like portion 1375, which contacts the end seal 30, is
configured so that its surface by which it contacts the end seal
30 is angled as described above. Therefore, the contact pres-
sure between the second rib-like portion 1375 and end seal 30
is smaller than that in the preceding embodiments, by an
amount proportional to the angle. In other words, the amount
by which the end seal 30 is pressed upward by the down-
stream edge portion of the second rib-like portion 1375 in the
third embodiment is less than the amount by which the end
seal 30 is pressed upward by the downstream edge portion of
the second rib-like portion 375 in the preceding embodi-
ments. That is, the provision of the tilted surface 137¢ makes
the contact pressure between the second rib-like portion 1376
and end seal 30, in terms of the rotational direction of the
photosensitive drum 1, gradually reduce toward the down-
stream edge of the second rib-like portion 1375. Therefore,
the changes in the shape and attitude of the end seal 30, which
are attributable to the compression of the end seal 30, in the
third embodiment is not as much as that in the preceding
embodiment. That is, this embodiment is superior to the pre-
ceding embodiments in terms of the sealing between the
photosensitive drum 1 and end seal 30.

As described above, the third embodiment is superior to the
preceding embodiments, in terms of the sealing between the
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cleaning blade 6 and end seal 30, and also, the sealing
between the photosensitive drum 1 and end seal 30.

Further, in the third embodiment, the surface 137¢ of the
second rib-like portion 1375 of the vertical seal 137, which
contacts the protrusive portion 30e of the end seal 30 is tilted
downward in terms of the rotational direction of the photo-
sensitive drum 1. However, this embodiment is not intended
to limit the present invention in scope in terms of the configu-
ration of the second rib-like portion 13754. That is, the second
rib-like portion 1375 may be differently configured from the
one in the third embodiment, as long as it is configured so that
its downstream edge portion is less in cross section than the
rest, that is, as long as the cleaning unit 13 is structured so that
it is provided with a space into which the downstream end
portion of the second rib-like portion 1375, in terms of the
rotational direction of the photosensitive drum 1, is allowed to
swell (extend) as it is compressed.

With a cleaning unit being structured like the cleaning unit
13 in the third embodiment, even if the increase in the service
life of a cleaning unit, reduction in toner particle diameter,
etc., make it necessary to better seal the cleaning unit in terms
of toner leakage, it is unnecessary to increase in size the
auxiliary seal, and/or provide the cleaning unit with an addi-
tional auxiliary cleaning member, in order to reduce the
cleaning unit in the number of the areas through which toner
is allowed to pass. That is, the third embodiment of the present
invention can improve a cleaning unit in terms of the preven-
tion of toner leakage, without increasing the cleaning unit in
size. Further, the vertical seal 137 is formed as an integral part
of'the cleaning unit frame 14 by injection molding. Thus, the
cleaning unit 13 in the third embodiment does not require the
operation, which a cleaning unit in accordance with the prior
art requires to adhere a soft sealing member to the frame of the
cleaning unit. Therefore, it is superior to a cleaning unit in
accordance with the prior art, in terms of the efficiency with
which it can be assembled.

By the way, the preceding embodiments were described
with reference to only one of the lengthwise end portions of
the cleaning blade. However, the other end portion of the
cleaning unit, that is, the end portion where the cleaning unit
driving means is disposed, is the same in structure as the
referential one. Further, the third embodiment is not intended
to limit the present invention in scope in terms of the material
and structure of the cleaning blade 6, end seal 30, and vertical
seal 137. They are to be changed and/or modified as neces-
sary.

In the third embodiment, the vertical seal 137 is formed, as
an integral part of the cleaning unit frame 14, of an elastic
substance, by injection molding. Further, it is an elastomer of
thermoplastic styrene that is used as the material for the
vertical seal 137, whereas it is polystyrene resin that is used as
the material for the sealing unit frame 14. These materials are
used in consideration of the recyclability of the cleaning unit
13.

Embodiment 4

Next, referring to FIGS. 25-30, the cleaning unit in the
fourth embodiment of the present invention is described
about its structural arrangement for keeping it sealed in terms
of toner leakage. FIG. 25 is a drawing for describing the
cleaning unit in the fourth embodiment about its structural
arrangement for keeping it sealed at its lengthwise ends. FIG.
26 is an enlarged perspective view of one of the lengthwise
end portions of the cleaning unit in the fourth embodiment,
and shows its structural arrangement for keeping it sealed.
FIG. 27 is adrawing of the cleaning unit in the fourth embodi-
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ment immediately after the formation of the vertical seal.
FIG. 28 is an enlarged perspective view of the vertical seal in
the fourth embodiment. FIG. 29 is an enlarged perspective
view of one of the lengthwise end portions of the cleaning unit
frame 14 in the fourth embodiment, which is for describing
how the cleaning blade is attached to the cleaning unit frame
14. FIG. 30 is a schematic sectional view of the vertical seal
in the fourth embodiment. Hereafter, the positional relation-
ship among the vertical seal 237, cleaning blade 6, and end
seal 30, and the structural arrangement for preventing the
toner leakage, are described following the order in which
these components are formed and/or attached to the cleaning
unit frame 14. The image forming apparatus, and its devel-
oping device, etc., in the fourth embodiment are the same in
basic structure as the counterparts in the first embodiment.
Thus, the components of the image forming apparatus in the
fourth embodiment, which are the same in function and struc-
ture as the counterparts in the first embodiment, are given the
same referential codes as those given to the counterparts in
the first embodiment, and are not described in detail.
<Vertical Seal>

Referring to FIG. 25, in the fourth embodiment, in order to
prevent toner from leaking out of the cleaning unit frame 14,
at the lengthwise ends of the cleaning blade 6, there is dis-
posed the vertical seal 237 (as first sealing member) between
the cleaning unit frame 14 and cleaning blade 6, remaining
compressed by the cleaning unit frame 14 and cleaning blade
6. The vertical seal 237 is disposed at each of the lengthwise
ends of the cleaning unit frame 14. Referring to FIG. 25, the
vertical seal 237 is made up of the first and second rib-like
portions 237a and 237h, respectively, which are molded
together. The first rib-like portion 2374, as the base portion of
the vertical seal 237, extends upstream from the cleaning
blade seating surface 145 in terms of the rotational direction
of the photosensitive drum 1. The second rib-like portion
237b (second extension) extends in the direction parallel to
the axial line of the shaft of the photosensitive drum 1,
through the gap between the cleaning edge 6¢ of the cleaning
blade 6, and the end seal 30, so that its downstream edge
portion is compressed between the protrusion 30e of the end
seal 30 and the cleaning unit frame 14, by the protrusion 30e
and cleaning unit frame 14. Next, referring to FIGS. 25, 28
and 29, the vertical seal 237 is configured so that the surface
237c¢ of its second rib-like portion 2375, which contacts the
protrusive portion 30e of the end seal 30, is tilted downward
toward the downstream edge of the surface 237c¢, in terms of
the rotational direction of the photosensitive drum 1, that is,
the second rib-like portion 23756 gradually reduces in cross
section toward its downstream edge. That is, in terms of the
direction perpendicular to the axial line of the photosensitive
drum 1, the second rib-like portion 2375 is the portion of the
vertical seal 237, which extends in the direction parallel to the
axial line of the photosensitive drum 1, from the point at
which the first rib-like portion 237a contacts the cleaning
edge 6¢. Further, the vertical seal 237 has a third rib-like
portion 237d, which is formed together with the first rib-like
portion 2374, and extends in the direction parallel to the axial
line of the photosensitive drum 1. The downstream edge
portion of the third rib-like portion 2374 seals the area of
contact between the protrusive portion 30e and cleaning unit
frame 14 by being compressed by the protrusive portion 30e.
That is, the vertical seal 237 of the fourth embodiment is in the
shape of an integrated combination of the vertical seal 37 in
the first embodiment and the vertical seal 137 in the third
embodiment. Therefore, it has the effects of the vertical seal
137 in the third embodiment, in addition to those of the
vertical seal 37 in the first embodiment.
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The vertical seal 237 is formed as an integral part of the
cleaning unit frame 14, by injection molding. Next, cleaning
blade 6 is placed on the cleaning blade seating surface 145 of
the cleaning unit frame 14 shown in FIGS. 28 and 29, and is
fixed to the cleaning unit frame 14 with a pair of small screws
35. Referring to FIG. 29, the cleaning unit frame 14 is pro-
vided with a boss 14d for precisely positioning the cleaning
blade relative to the cleaning unit frame 14 in terms of the
lengthwise direction, whereas the supporting plate 65 of the
cleaning blade 6 is provided with a hole 6e, which corre-
sponds in position to the boss 14d. Also referring to FIG. 29,
the cleaning unit frame 14 is provided with a square boss 14e
for precisely positioning the cleaning blade 16 relative to the
cleaning unit frame 14 in terms of the direction (widthwise
direction) perpendicular to the lengthwise direction of the
cleaning blade 6. Further, the cleaning blade 6 is provided
with a recess 6d, which corresponds in position to the square
boss 14e of the cleaning unit frame 14.

Next, referring to FIG. 25, the vertical seal 237 is disposed
so that it overlaps with the elastic portion 6a of the cleaning
blade 6, at the lengthwise end portion of the cleaning blade 6.
Referring to FIG. 30, the first rib-like portion 237a of the
vertical seal 237 is configured so that as the vertical seal 237
is attached to the cleaning unit frame 14, it protrudes above
the cleaning blade seating surface 145 of the cleaning unit
frame by a preset amount (L1 in FIG. 30), and also, that as the
cleaning blade 6 is attached to the cleaning unit frame 14, it
will protrude by a preset amount from the position (indicated
by broken line in FIG. 30), in which its top surface will be
after the attachment of the cleaning blade 6. Thus, as the
cleaning blade 6 is attached to the cleaning unit frame 14, the
first rib-like portion 2374 of the vertical seal 237 is com-
pressed by the elastic portion 6a and supporting plate 65 of
the cleaning blade 6, being thereby made to contact the clean-
ing blade 6 with no gap. Therefore, the toner removed from
the peripheral surface of the photosensitive drum is prevented
from leaking from the cleaning unit 13 through the area of
contact between the cleaning blade 6 and vertical seal 237.

According to the present invention, it is possible to keep a
cleaning unit reliably sealed, in terms of toner leakage, at the
lengthwise ends of the cleaning blade, without complicating
the cleaning unit in structure.

While the invention has been described with reference to
the structures disclosed herein, it is not confined to the details
set forth, and this application is intended to cover such modi-
fications or changes as may come within the purposes of the
improvements or the scope of the following claims.

This application claims priority from Japanese Patent
Applications Nos. 214638/2012, 216922/2012 and 176753/
2013 filed Sep. 27, 2012, Sep. 28, 2012 and Aug. 28, 2013,
respectively, which are hereby incorporated by reference.

What is claimed is:

1. A cleaning unit for an image forming apparatus, said
cleaning unit comprising:

a frame;

a cleaning blade having a cleaning blade end portion con-

tacting a rotatable image bearing member for removing
a developer from an image bearing member;

said frame comprising a developer accommodating portion
for accommodating the developer removed by said
cleaning blade;

a first sealing member sealing between said frame and said
cleaning blade to prevent leakage of the developer from
said developer accommodating portion, said first sealing
member being provided by injection molding into said
frame adjacent to an axial end portion of the image
bearing member; and
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a second sealing member sealing between said frame and
said image bearing member to prevent leakage of the
developer from said developer accommodating portion,
said second sealing member being provided at a position
opposing said cleaning blade end portion and adjacent to
the axial end portion of the image bearing member, and
said second sealing member having an [.-shaped con-
figuration with a projected portion extending in a direc-
tion crossing with the axial direction outwardly beyond
an end surface of said cleaning blade with respect to the
axial direction,

wherein said first sealing member includes a base portion
provided at a position inside of the end surface with
respect to the axial direction and extending in the cross-
ing direction and an extension extending from said base
portion in the axial direction, said extension having an
extension end portion compressed by said projected por-
tion to seal between said projected portion and said
frame.

2. A cleaning unit according to claim 1, wherein said exten-
sion extends from said base portion in the axial direction in a
downstream side of the cleaning blade end portion in a rota-
tional moving direction of the image bearing member.

3. A cleaning unit according to claim 2, further comprising
a space surrounded by said base portion, said extension, said
frame and said second sealing member and capable of accom-
modating the developer leaked from said developer accom-
modating portion.

4. A cleaning unit according to claim 2, further comprising
a second extension extending from said base portion in the
axial direction at a position contacting said cleaning blade
end portion.

5. A cleaning unit according to claim 4, further comprising
a space surrounded by said base portion, said extension, said
second extension, said frame and said second sealing member
and capable of accommodating the developer leaked from
said developer accommodating portion.

6. A cleaning unit according to claim 1, wherein said exten-
sion has a cross-sectional area taken along a plane perpen-
dicular to the axial direction and adjacent to an end of said
extension, the cross-sectional area being smaller than a cross-
sectional area at said base portion.

7. A cleaning unit according to claim 6, wherein said exten-
sion end portion has an inclined surface inclined toward the
axial direction.

8. A cleaning unit according to claim 1, wherein said exten-
sion extends from said base portion in the axial direction at a
position where it contacts said cleaning blade end portion.

9. A cleaning unit according to claim 1, wherein said base
portion is compressed between said frame and said cleaning
blade.

10. A cleaning unit according to claim 1, wherein said
cleaning unit includes the image bearing member.

11. A cleaning unit according to claim 1, wherein said
cleaning blade is rotatable relative to said frame.

12. A cleaning unit according to claim 1, wherein a gap is
provided between said cleaning blade end portion and said
second sealing member in the crossing direction, and said
base portion seals the gap.

13. A cleaning unit according to claim 1, wherein a gap is
provided between said cleaning blade and said projected por-
tion in the axial direction, and said extension seals the gap.

14. A process cartridge detachably mountable to a main
assembly of an image forming apparatus, said process car-
tridge comprising:

a rotatable image bearing member;

a frame;

a cleaning blade having a cleaning blade end portion con-

tacting said image bearing member for removing a
developer from said image bearing member;
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said frame comprising a developer accommodating portion
for accommodating the developer removed by said
cleaning blade;

a first sealing member sealing between said frame and said
cleaning blade to prevent leakage of the developer from
said developer accommodating portion, said first sealing
member being provided by injection molding into said
frame adjacent to an axial end portion of said image
bearing member; and

a second sealing member sealing between said frame and
said image bearing member to prevent leakage of the
developer from said developer accommodating portion,
said second sealing member being provided at a position
opposing said cleaning blade end portion adjacent to the
axial end portion of said image bearing member, and
said second sealing member having an [.-shaped con-
figuration with a projected portion extending in a direc-
tion crossing with the axial direction outwardly beyond
an end surface of said cleaning blade with respect to the
axial direction,

wherein said first sealing member includes a base portion
provided at a position inside of the end surface with
respect to the axial direction and extending in the cross-
ing direction and an extension extending from said base
portion in the axial direction, said extension having an
extension end portion compressed by said projected por-
tion to seal between said projected portion and said
frame.

15. A process cartridge according to claim 14, wherein said
extension extends from said base portion in the axial direction
in a downstream side of said cleaning blade end portion in a
rotational moving direction of said image bearing member.

16. A process cartridge according to claim 15, further com-
prising a space surrounded by said base portion, said exten-
sion, said frame and said second sealing member and capable
of' accommodating the developer leaked from said developer
accommodating portion.

17. A process cartridge according to claim 15, further com-
prising a second extension extending from said base portion
in the axial direction at a position contacting said cleaning
blade end portion.

18. A process cartridge according to claim 17, further com-
prising a space surrounded by said base portion, said exten-
sion, said second extension, said frame and said second seal-
ing member and capable of accommodating the developer
leaked from said developer accommodating portion.

19. A process cartridge according to claim 14, wherein said
extension has a cross-sectional area taken along a plane per-
pendicular to the axial direction and adjacent to an end of said
extension, the cross-sectional area being smaller than a cross-
sectional area at said base portion.

20. A process cartridge according to claim 19, wherein said
extension end portion has an inclined surface inclined toward
the axial direction.

21. A process cartridge according to claim 14, wherein said
extension end portion has an inclined surface inclined toward
the axial direction.

22. A process cartridge according to claim 14, wherein said
base portion is compressed between said frame and said
cleaning blade.

23. A process cartridge according to claim 14, wherein said
cleaning blade is rotatable relative to said frame.

24. A process cartridge according to claim 14, wherein a
gap is provided between said cleaning blade end portion and
said second sealing member in the crossing direction, and
said base portion seals the gap.

25. A process cartridge according to claim 14, wherein a
gap is provided between said cleaning blade and said pro-
jected portion in the axial direction, and said extension seals
the gap.
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26. An image forming apparatus for forming an image on a
recording material, said image forming apparatus compris-
ing:

a rotatable image bearing member;

a frame;

a cleaning blade having a cleaning blade end portion con-
tacting said image bearing member for removing a
developer from said image bearing member;

said frame comprising a developer accommodating portion
for accommodating the developer removed by said
cleaning blade;

afirst sealing member sealing between said frame and said
cleaning blade to prevent leakage of the developer from
said developer accommodating portion, said first sealing
member being provided by injection molding into said
frame adjacent to an axial end portion of said image
bearing member; and

a second sealing member sealing between said frame and
said image bearing member to prevent leakage of the
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developer from said developer accommodating portion,
said second sealing member being provided at a position
opposing said cleaning blade end portion and adjacent to
the axial end portion of said image bearing member, and
said second sealing member having an [.-shaped con-
figuration with a projected portion extending in a direc-
tion crossing with the axial direction outwardly beyond
an end surface of said cleaning blade with respect to the
axial direction,

wherein said first sealing member includes a base portion
provided at a position inside of the end surface with
respect to the axial direction and extending in the cross-
ing direction and an extension extending from said base
portion in the axial direction, said extension having an
extension end portion compressed by said projected por-
tion to seal between said projected portion and said
frame.



